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wgttmtz&^x. ±mmimfcb±mm®m£b<n>f3 
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amit&x? o-yi6im^itx^. z<m%& 

«R. G, BtVMJ-y^X«£7)||fe3K®JRgP2 0fcT 
m&tlX^h. ±aco£#SWl4«. HfMlRSS 

[0024] S2(c*TJ;9fc. WSMU 20)ftM±. 
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ssi2i:iaai8fc ffm^mmmM. ? y y 

^0ffii^i^7X3 0tJ:-DTft*?ix. luffiSSl 1 

tfiiai 8 t<m\t. mmmiizm^ixtzTims 1 
tzcoTmm±izm.^tifz^>^j>.m3 2 tarns 
Uzmmm3 3{zx^xmm^tix^h. 

[ 0 0 2 8 ] Oftz. ±feo i d (SMjftSftfc F E D<7)1! 

30 ^s^^xtc^fr^^y-^ies-m-r^. i*i 

li. liiBffi«l 1 tPt*&$<0^5x^{|L. i 

m&ztiti m'vx t mmmmmji yx t i^mm 
#>&mz®itxm%&iz*: -/ h-r & c: 1 1 i 0 . 

[ 0 0 2 9 ] g»,vc. WBis«ffl^«^7Xfcm^iftaj 

%?2 2H8mt&. Z<W%r&. «Xr*5X±tvhy-y 

[oo3o] -?-cr>&. zmmm±iz. mm x^ y 9 
y yr&Km^z-^mmmzx 9* y yr^-^T' 
^t*tfoy-hm®^«ffl^SK^^-ri». act. ^ 

VWJX h n9-y*-?x9 1 LX&mm »>x y hx 
>y f- y * 14 K 7 A x 7 f- y ?mz i *) x -y f- y ^ 
X) U ^'-H'Sfii2 8^^-tl,. 
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SSfci Vmm-th. ZtUz£r>X. £*^tr-f 2 5 10 
ZZnhlzBtf&tvrzkmmt b fcfcU 7 h^-7ffi(cj: 
[0032] &WC N S^&tiJ^2 2<^)S$#l^# 

mm. 1 2<D®®®t>m&vi<?mm stem*. * 
^x-qm&tt?^ 0 izx t )3\Hz&m-?& . mft 
ids&x\ ttmrnfoi 2±j,zmL(03m%m 1 4* 

m&tfyx 3 0 fcj: s„ 
[0033] *WfJL WBO«12i:HU®»«llt^ 

fflai 8^LT5vHc»#-rs. «r<o*§3\ 04 20 

^-J:dtc. 8*ffll8bfc&SfflMl8<7)±®fc: 
^ffifcHoTTJftJf 3 1 S-^-TS. ZCOTffl§3 1?) 
itgiiHSl 8±ffiO<S, Oji 0. tl«ffi 1 8 aOlgJ: 0 

[00 34] -i". 05C^-f luBSftil llffl 

0«*B1 1 a!4, B0fflfflSrtH^Sg8t^oT«^ 

& Lttflrt * 2«oi:iig&fc 4 -?<7#ssff t ^ l 
&&±Tm-<7Mk&ix^&. zlx. zconmmi 

1 a±t^tjg-,TTtfL«3 1 *mm-h. ZCOTM 30 

®3 1 comm. s*bpi i a^si o i>m&£m<m. 

ZtlX^Z. 

[00 3 5] *SdlK>»»fctiVvc. mUMl 
l(3Bj£&h£TttJB3 1(4. »*ffil 1 a«04OOft 

-xv*m&LxBm-h. 

[00 3 6] M^X. m4t$£Vm5iZ7j?t£oiz^ # 

rm 3 1 «o±fc, &mmtt®b i/c-f yywji 

Tun® 3 1 9 m<Bf&i. j y wj>mcomm 
m*rm3 lcommm^ti^m^comsam^ 
tivmtzmwz . mm. mm 1 scorn 9 m m 1 1 

Tift$3 l^gli8mm. A y>")A13 2<0 
«H4 6 mingle JgjfcSfU,. 
[0037] 05A>£>«fc<;ba>SJ:5fc:. mffii«Ri l 
ffl^)Tifil3 1 ±fcjgj£3*lfc4 Vi/*?hM3 215. & 
3fffll 1 3^40(7)^*^,1 coJi*ffiS:@xT-eit^ 

Mnat^aiu>:4-?^ajgs3 2a^^rL. #^aj^ 50 
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[ 0 0 3 8 ] &gS3t*rofc LTI4. H£##3 

"7 A ( I n) (4, H^il 5 6. 7iCi:^Wj:<, 

<%^%^%k'co&titiimtft>&. u>>t. 

-5T«i^7Xt^il«S^^ £ b WX'% hOX'. *%m 
[003 9] it:. &lM&mmtLX\t. In<0# 

f*Tii^<. gtftsg. t^$^^a. ffi 

^*^fct>T'#&. fiHIAtf. I n9 7%-Ag3%tfDjt 
[0040] ^fc. ±f2f&BB-Cti. rgt^j tv^^a 

zm^x^hw. 2m&±cr&mfrt > *j : zi } &x'ii. it 

a. m#wwm*$>&&£Ttfx^-?t:fe. $&co-%t 
tmfcfctitiiib&mix'k'o. ®%ii&&co£ximt* 
ikt&fcmxbh. *mmcoBBT&. mmcom±, 
zco£ o ^^zti^x i>m& t v >a $mzm^& z t 
tzi. msmu&w&knjzzbtzti. 

[0041] -U. lu^L^TM 3 1 14. 
S^-^- h«7>ffi. T«!S3 1 b LX. 7fr$- 

--yyju. awh. m$co$mx v *mhh^ 
nmmm. x\tif=7 xtfmmzm^& z b *> h . 

[0042] »:fc:. Jt^ffil 1 atT«i3 lfci^ 

3 2tm^tittmmmL lib. mmm. 
1 2 izmm. 1 8*«fj»?iiTv^ fc i: uzzcommm 

tTii3 1 y^Am3 2W&&&tvtt»m 

mm±wb\±. m6iz*t£oiz. &mmi ia. is 

[0043] 07 tC^-Ti o {C s d^S^gga i o 
0*4. JiCiL</CRft&*i*:o- HS1 0 1 , ^-4f y 

^. m^Hi^si 0 2, ^aisi 0 3. yyfmax 
*si04, !fi£gio5, ^aigio6. te^yry 

a-KSl0 7**LT^6. ^it^^4*^»Ui^ 

^mc^mmb ixffi&ztL. FEDco$mmzn&m 

tfM2m.ZtlX^h. 4fc. B^3*!UIg|S{4y-h 
[0044] Sr^^SrtJV^T J*l^ Lfc1¥ffilJ»ffl£tt 
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-mi o ifizng.Mmt uz®. <-*y?. ^ 
10 2^^4. ^-^y^. mmm 

mi0 2XU. 10-5 PagSOSKSSfcjiLfcB* 

£t\ msm&iLmi xxswimmz* s o ox«g<os 

[oo45] z<omxnA w*)j>m (mmi 5 e 
x:) 32#mkth. L*>U Ay : J*rJ»m3 2\±ma 

tt<9S^T*ftJf3 l±(=JBj££ftTl-^*:*'>. -fyi^ 

[0046]*^, *c-*y?\ m^sa^M i o 2x- 
tamtmc K-^y^ WFmmmi o 2\,z 

«i i«Sbftfcx?u-yffi. t>iyWB5S«i2^m 

[ o o 4 7 ] tm. m : mm^ mmmma±wts 

oox^oiasoaKtT'^ai^ti^. awe, wataa 
iLtotoxvmffi&m 1 1 <±y >/ ?w&>mmm i o 4 

BaJi#g£;§0j£3it.&. -rOBaKli. SDBtfR*? 

[0048] ifcfc. mfflffift&flcfc J; ff®«« 1 Hi 
«£gl0 5fcj*£>*u <T.IT2 0 0'CaTfllifeSivf 

£«R*C. iiuffiMtl 1 fc«l 8fc £&£Lzmfe 

s. ztuzXL itmmi8ti)K Ayy 

»>Al3 2i>J:WTtf!«3 1 ZmHrLt:mm3 3lzJ; 

^xamti, nzmwii o*gejK§iis. 

[0049] llffl<9T«!l31i>J: 
tPf y^AJf 3 2tt. fj«ffll i a^#Aa5*^^{iJ 
Us£W«31a. 3 2a£«i«i*rl/0*4. 

fc*&T«>, ^O^fHy^Alil^BBl 1 aOftSS 
»b8SUB3 la, 32 afcgjtti^RietfMlz&t, 

S*>Afl 3 2 HmoAW*)^ 

^ffi!KC5£*iaJtwfc*f5:< s *<OHIL FED^jStt 
flfit*ftS*i £ *< »»ia*BSSt:»IW-& £ t *< 

[0050] z^xo^LxjmstuiSsmwiiio 
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«. »osio6T»a*T»aa*ifcfiL ryo-F 

Sl0 7*^ffiOJU§^&. fiLbttEgfcJO. FED 
[0051 ] felh^i 3tC*Sj££*utFED*iJ:tf-e<9 
I^fBffi«12<0«*iSrtf=3rdC:tfcJ:'9. <-^y^ 

10 ^g^£*»^i8rFED£?i£.r 

[00521a*:. $tmmt ix a yw&zm? 
&zttz£*)mm<?>mmihztvx-$. 
axt/mm^co^ f e d z t immt %h . 
mmz . 4 y j±m 3 2 ^t^to® 3 1 s-^ts ^ 

T-t> y A<o«aj S-fi&jh L55r^fi[Mfc:ftm-S i: 
h . T » A W*7Urfl9L *) m wtmt % 

*) . 5 0 a ywj±<?>^<m&m$mxb ->x i>® 
%tzi>»^mmtz$tm-t& ztwx-z h . 

20 [0053] *ietee9Jg®fcJ:mf . 1uES« 1 
lffleoTifiJf 3 lfcJ;^y^Ae3 2l±. M*ffil 
1 aO##g?*>^iiJ L^aJS3 1 a. 3 2 aS-ttL 

y^A*i4t3t^-T't, Z(D&mA y v^-MiS&ti 
gP3 1a, 3 2atC^§, ^*X^»;-yi6± 

sjs, *>zwm?itt.iiim?®iz%tiiii-?ztm 
* < a >W£. zm* ^x$mw* Wtizmm 
30 %x-h*)^ m£mm*x*g%izfr~owzt,z$m£'i7 ? 

i o o 54 ] iMLtimKmrnx-i*. mmm. 

izrmm3 i&xva yi;vj>.m3 2*&fcLmmx' 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the envelope which has the tooth-back substrate 
and front substrate by which opposite arrangement was carried out, and two or more image display 
components prepared inside this envelope, and relates to an image display device and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] In recent years, as a next-generation light weight and a thin flat-surface 
mold display, many electron emission components (an emitter is called hereafter) are put in order, and 
development of a display which carried out opposite arrangement with the phosphor screen is furthered. 
As an emitter, the component of a field emission mold or a surface conduction mold is assumed. 
Usually, the indicating equipment with which the surface conduction mold electron emission component 
was used for the indicating equipment using the field emission mold electron emission component as an 
emitter as a field emission display (FED is called hereafter) and an emitter is called the surface 
conduction mold electron emission display (SED is called hereafter). 

[0003] For example, generally FED has the front substrate and tooth-back substrate by which placed the 
predetermined clearance and opposite arrangement was carried out, and these substrates constitute the 
vacuum envelope by joining the periphery sections mutually through a rectangle frame-like side 
attachment wall. A fluorescent substance screen is formed in the inside of a front substrate, and many 
emitters are formed in the inside of a tooth-back substrate as a source of electron emission which a 
fluorescent substance is excited [ source ] and makes it emit light. Moreover, in order to support the 
atmospheric pressure load which joins a tooth-back substrate and a front substrate, two or more 
supporter material is arranged among these substrates. 

[0004] The potential by the side of a tooth-back substrate is about 0V, and the anode electrical potential 
difference Va is impressed to a phosphor screen. And the red who constitutes a fluorescent substance 
screen, green, and the electron beam emitted to the blue fluorescent substance from the emitter are 
irradiated, and an image is displayed by making a fluorescent substance emit light. 
[0005] In such FED, the clearance between a front substrate and a tooth-back substrate can be set as 
several mm or less, and lightweight-izing and thin shape-ization can be attained as compared with the 
cathode-ray tube (CRT) currently used as the present television or a display of a computer 
[0006] 

[Problem(s) to be Solved by the Invention] It is necessary to maintain the degree of vacuum inside a 
vacuum envelope at 10-5 to ten to 6 Pa in the flat-surface display mentioned above. Although he was 
trying to make the surface adsorption gas inside an envelope emit, surface adsorption gas cannot be 
made to fully emit by such exhaust air approach by baking processing which heats a vacuum envelope to 
about 300 degrees C at the conventional exhaust air process. 

[0007] Therefore, the monotonous display of a configuration of having arranged the above getter 
material into parts other than an electron emission component is indicated by JP,9-82245,A in the 
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configuration which covers the metal back top formed on the fluorescent substance screen of a front 
substrate with the getter material which consists of Ti, Zr, or those alloys, the configuration which forms 
the metal back itself by the above getter material, or the image display field, for example. 
[0008] However, in the image display device indicated by JP,9-82245,A, since getter material is formed 
at the usual panel process, naturally the front face of getter material will oxidize. Since especially the 
surface activity degree is important, getter material cannot acquire the satisfactory gas adsorption 
effectiveness in the getter material which carried out scaling. 

[0009] After throwing in a tooth-back substrate, a side attachment wall, and a front substrate in vacuum 
devices, performing these ** 1 kings and electron beam irradiation in a vacuum ambient atmosphere as 
an approach of raising the degree of vacuum inside a vacuum envelope and making surface adsorption 
gas emit, the getter film is formed and J iow to seal a side attachment wall, a tooth-back substrate, a nd a 
fr ont substrate using frit glass etc. in a vacuum ambient atmosphere as it is can be considere d. According 
to'ttus approach, by electron ray washing, surface adsorption gas can be made to be fully ab"le to emit, 
and the getter film cannot oxidize, either, but sufficient gas adsorption effectiveness can be acquired. 
Moreover, since the exhaust pipe is unnecessary, it is lost that the tooth space of an image display device 
is consumed vainly. 

[0010] However, when performing sealing in a vacuum usin g frit glass, it is necessary to heat frit g lass 
to an elevated temperature 400 degrees C or mor e, and in that case, many air bubbles are generate JT foih 
frifglassl, ihc aiuigntness ot a vacuum envelope, sealing reinforcement, etc. get worse, and there is a" 
problem that dependability falls. Moreover, the approach which it may be better for making it an 
elevated temperature 400 degrees C or more to avoid, and is sealed using frit glass in such a case is not 
desirable on the property of an electron emission component. 

[001 1] This invention was made in view of the above point, and that purpose is in offering the image 
displ ay device which can perform sealing easily in a vac uum ambient atmosphere, and its manufacture 

approach ^.. " ■ ■ — — ■ - 

[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image display 
device concerning this invention An envelope with a tooth-back substrate and the front substrate by 
which opposite arrangement was carried out at this tooth-back substrate, While having two or more pixel 
display devices prepared inside the above-mentioned envelope, and sealing of the sealing side between 
the ab ove-mentioned j ront substrate and the above-mentioned tooth-back substrate being carried out b v 
die metal "se aling material layer and being, the above-mentioned meta ijeajin^m aterial la yer is ' 

character ized by having the lobe projected from the above-mentioned sealing side? " " 

[001 J J Moreover, an envelope with the front substrate with which opposite arrangement of the image 
display device concerning this invention was carried out at a tooth-back substrate and this tooth-back 
substrate, It has two or more pixel display devices prepared inside the above-mentioned envelope. The 
sealing side between the above-mentioned front substrate and the above-mentioned tooth-back substrate 
While being prepared on a substrate layer and this substrate layer, and sealing's being carried out by the 
above-mentioned substrate layer and the metal sealing material layer of a different kind and being, either 
[ at least ] the above-mentioned substrate layer or the metal sealing material layer is characterized by 
havingih ejobe projected from the above-mentioned sealing side. 

[0014] The front substrate with which opposite arrangement of other image display devices concerning 
this invention was carried out at a tooth-back substrate and this tooth-back substrate, An envelope with 
the side attachment wall arranged between the periphery section of the above-mentioned front substrate, 
and the periphery section of the above-mentioned tooth-back substrate, It has two or more pixel display' 
devices prepared inside the above-mentioned envelope. Either [ at least ] the sealing side between the 
above-mentioned front substrate and a side attachment wall or the sealing side between the above- 
mentioned tooth-back substrate and a side attachment wall While sealing is carried out by the metal 
sealing material layer and being, the above-mentioned metal sealing material layer is characterized by 
having the lobe projected from the above-mentioned sealing side. 

[0015] Moreover, the front substrate with which opposite arrangement of other image display devices 
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concerning this invention was carried out at a tooth-back substrate and this tooth-back substrate, An 
envelope with the side attachment wall arranged between the periphery section of the above-mentioned 
front substrate, and the periphery section of the above-mentioned tooth-back substrate, It has two or 
more pixel display devices prepared inside the above-mentioned envelope. Either [ at least 1 the sealing 
si de between the above-mentioned front substrate and a side attachment wall or the seal ing side betw een 
m£aboye-mentioned rooth-back substrate and a side attachment wall Wh ile being prepared on a 
sUostrate layer and this substrate layer, and sealing s being earned out by the above-mentioned substra te 
la yexand the metal sealing material layer of a dirierent kind and be ing, either [ at least ] th* ah™*. ' 
mentioned substrate layer or the metal sealing material layer is characterized by having the lobe 

proje cted from the above-mentioned sealing side ' 

[0016] i«urtnermore, according to the image display device concerning this invention, injh eshape of a 
r ectangle frame to which the above-mentioned sealing side extended along with the periphery section of 
tii^buve-menooned tront substrate or a tooth-back substrate , it has nothing and twoormore hays anH~ 
corner s, and the above-mentioned lob e is pre pared in either [ at leas t ] the bay of the above-mentioned 

sBaltng side, or the cornefT ~~ 1 — — - 

[001 7] On the other hand, the manufacture approach of the image display device concerning this 
invention In the manufacture approach of the image display device equipped with an envelope with a 
tooth-back substrate and the front substrate by which opposite arrangement was carried out at this tooth- 
back substrate, and two or more pixel display devices prepared inside the above-mentioned envelope 
The process which forms a substrate layer along the sealing side between the above-mentioned tooth- 
back substrate and the above-mentioned front substrate, The process which forms the above-mentioned 
substrate layer and a metal sealing material layer of a different kind in the above-mentioned substrate 
layer in piles, The process which forms in either [ at least ] the above-mentioned substrate layer or a 
metal sealing material layer the lobe projected from the above-mentioned sealing side in case the above- 
mentioned substrate layer and a metal sealing material layer are formed, After forming the above- 
mentioned substrate layer and a metal sealing layer, it is characterized by having the process which heats 
the above-mentioned tooth-back substrate and a front substrate in a vacuum ambient atmosphere, is 
made to carry out melting of the above-mentioned metal sealing material layer, and seals the above- 
mentioned tooth-back substrate and the above-mentioned front substrate in respect of [ above- 
mentioned ] sealing. 

[0018] In the image display device concerning above-mentioned this invention, and its manufacture 
approach, the alloy containing an indium or an indium is used as the above-mentioned metal sealing 
material, using a low-melt point point metallic material with the melting point of 350 degrees C or less. 
Moreover, to the metal sealing material, as for the above-mentioned substrate layer, it is desirable that it 
is a wettability and airtight good ingredient, i.e., an ingredient with high compatibility, and the metal 
deposit containing at least one of the metal paste containing at least one of silver, gold, aluminum, 
nickel, cobalt, and the copper, silver, gold, aluminum, nickel, cobalt, and the copper, the vacuum 
evaporationo film, or a glass ingredient is used for it. 

[0019] According to the image display device constituted as mentioned above and its manufacture 
approach, sealing can be performed at the low temperature which does not do thermal damage to the 
electron emission component prepared in the tooth-back substrate by sealing directly or indirectly with a 
front substrate and a tooth-back substrate using a metal sealing material layer. Moreover, many air 
bubbles cannot be generated like [ at the time of using frit glass ], and the airtightness of'a vacuum 
envelope and sealing reinforcement can be improved. Even when a metal sealing material fuses and 
viscosity becomes low at the time of sealing by preparing a metal sealing material layer and a substrate 
layer of a different kind in coincidence, a flow of a metal sealing material can be prevented by the 
substrate layer, and it can hold in a predetermined location. 

[0020] Furthermore, according to this invention, th e lobe projected from the sealing side is prepared in 
eit her [ at least ] the substrate layer or the metal sealing material laye r. Therefore, it becomes possiblelto 
seaTa sealing side certainly, without [ without leak etc arises, and ] e xcessive metaTseahng material 
overflowing into wiring superiors. That is, conversely, when ** of a fill is good, it has a possibility that 
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it may overflow into the part which is not desirable and the display engine performance as an image 
display device may deteriorate, while it has a possibility that sufficient sealing may not be performed but 
leak etc. may occur when sealing by the metal sealing material has few fills of a metal sealing material 
since it is carried out after the metal sealing material has fused. T hen, a metal sealing material is fully set 
u p by preparing the lobe mentioned above, and temporarily, even when an excessive metal sealing ~* 
m aterial arises at the time of sealing, this surplus group sealing material can be led to the abov e- 
mfenti ojifid Inhe , . Therefore, , the image jlisp^ay device [handlin g is easy and ] which can perform sealing 
e asily and certainly in a vacuum ambienT ataiosphere. and its manufacture approach can b^licquired-~ 
[0521] ■ ~ ■ — — ' 

[Embodiment of the Invention] Hereafter, the image display device of this invention is explained to a 
detail about the gestalt of the operation applied to FED, referring to a drawing. As shown in drawing 1 
and drawing 2 , this FED is equipped with the front substrate 1 1 which consists of rectangle-like glass as 
an insulating substrate, respectively, and the tooth-back substrate 12, these substrates place an about 1.5- 
3.0mm clearance, and opposite arrangement is carried out. And the periphery sections are joined through 
me r ectangle frame-like side attachment wall 18. a nd the front substrate 1 1 and the tooth-back substrate 
12 constitute the vacuum envelope 10 of the shape of a flat rectangle by which the interior was 
maintained by the vacua. 

[0022] In order to support the atmospheric pressure load which joins the tooth-back substrate 12 and the 
front substrate 1 1, two or more supporter material 14 is formed in the interior of the vacuum envelope 
10. Along the direction parallel to a shorter side, these supporter material 14 keeps predetermined 
spacing, and is arranged while having extended in the direction parallel to the long side of the vacuum 
envelope 10. In addition, especially about the configuration of the supporter material 14, it is not limited 
to this, and column-like supporter material may be used. 

[0023] As shown in drawing 3 , the fluorescent substance screen 16 is formed in the inside of the front 
substrate 11. This fluorescent substance screen 16 is forme d in red, green, and the fluorescent substance 
layers R, G, and B~and the matrix-like black light absorption section 20 that emits light in three blue 
colors. The above-mentioned supporter material 14 is placed so that it may hide in the shadow of the 
black light absorption section. Moreover, on the fluorescent substance screen 16, the aluminum layer 
which is not illustrated as the metal back is vapor-deposited. 

[0024] As shown in drawing 2 , on the inside of the tooth-back substrate 12, the electron emission 
component 22 of the field emission mold of a large number Which emit an electron beam, respectively is 
formed as a source of electron emission which excites the fluorescent substance layers R, G, and B. 
These electron emission components 22 correspond for every pixel, are arranged by two or more trains 
and the multi-line, and function as a pixel display device. 

[0025] If it states to a detail, th e conductive cathode layer 24 is formed on th P j n side of the, tooth -Iw*- 
sub strate 12, and thediac id-ized silic onefilm 26 with many cavities 25 is formed on this conductive 
cathode layer. OrTthe diacid-ized silicone film 26, the gate electrode 28 which consists of molybdenum, 
niobium, etc. is formed. And the electron emission component 22 of the shape of a cone which consists 
of molybdenum etc. in each cavity 25 is formed on the inside of the tooth-back substrate 12. In addition, 
on the tooth-back substrate 12, wiring of the shape of a matrix which is not illustrated connected to the ' 
electron emission component 22 is formed. These wiring is pulled out outside at least from one long side 
of the tooth-back substrate 12, and one shorter side. 

[0026] A video signal is inputted into the electron emission component 22 and the gate electrode 28 
which were formed in the simple matrix method in FED constituted as mentioned above. When based on 
the electron emission component 22, the gate voltage of +100V is impressed in a condition with the 
highest brightness. Moreover, +10kV is impressed to the fluorescent substance screen 16. And the 
electrical potential difference of the gate electrode 28 becomes irregular, and the magnitude of the 
electron beam emitted from the electron emission component 22 displays an image, when this electron 
beam excites the fluorescent substance layer of the fluorescent substance screen 16 and makes it emit 
light. 

[0027] Thus, since the high voltage is impressed to the fluorescent substance screen 16, high strain point 
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glass is used for the front substrate 1 1, the tooth-back substrate 12, a side attachment wall 18, and the 
sheet glass for supporter material 14. Moreover, sealing of the sealing side between the tooth-back 
substrate 12 and a side atteehmen&wlt^ such as frit glass, and 

sealing of between the front substrate 1 i and a side attachment wall 18 is carried out by t he sealing la yer 
-33jwh ich the ^subs tr ate layer 3 L fjonned^oajhe ^ealing side and the indium lay er 32 formed on this 
substrate layer united so that it may mention later. ^ 
[0028] Next, the manufacture approach of FED constituted as mentioned above is explained to a detail. 
First, the fluorescent substance screen 16 is formed in the sheet glass used as the front substrate 1 1. This 
prepares the sheet glass of the same magnitude as the front substrate 1 1, and forms the stripe pattern of a 
fluorescent substance layer in this sheet glass by the plotter machine. By putting the sheet glass which 
had this fluorescent substance stripe pattern formed, and the sheet glass for front substrates on a 
positioning fixture, and setting to an exposure base, negatives are exposed and developed and the 
fluorescent substance screen 16 is generated. 

[0029] Then, the electron emission component 22 is formed in the sheet glass for tooth-back substrates. 
In this case, a conductive matrix-like cathode layer is formed on sheet glass, and the insulator layer of a 
diacid-ized silicone film is formed on this conductive cathode layer by for example, the oxidizing 
[ thermally ] method, the CVD method, or the sputtering method. 

[0030] Then, the metal membrane for gate electrode formation of molybdenum, niobium, etc. is formed 
with for example, the sputtering method or electron beam vacuum deposition on this insulator layer. 
Next, the resist pattern of the configuration corresponding to the gate electrode which should be formed 
on this metal membrane is formed with lithography. A metal membrane is etched by the wet etching 
method or the dry etching method by using this resist pattern as a mask, and the gate electrode 28 is 
formed. 

[0031] Next, an insulator layer is etched by wet etching or the dry etching method by using a resist 
pattern and a gate electrode as a mask, and a cavity 25 is formed. And after removing a resist pattern, the 
stratum disjunctum which consists of aluminum or nickel is formed on the gate electrode 28 by 
performing electron beam evaporation from the direction which carried out the predetermined include- 
angle inclination to the tooth-back substrate front face. Then, molybdenum is vapor-deposited from a 
perpendicular direction with electron beam vacuum deposition as an ingredient for cathode formation to 
a tooth-back substrate front face. The electron emission component 22 is formed in the interior of each 
cavity 25 by this. Then, stratum disjunctum is removed by the lift-off method with the metal membrane 
formed on it. 

[0032] Then, between the periphery sections of the tooth-back substrate 12 and the rectangle frame-like 
side attachment walls 18 with which the electron emission component 22 was formed is mutually sealed 
with low melting glass 30 in atmospheric air. Two or more supporter material 14 is sealed with low 
melting glass 30 on the tooth-back substrate 12 in atmospheric air at coincidence. 
[0033] Then, the tooth-back substrate 12 and the front substrate 1 1 of each other are sealed through a 
side attachment wall 18. In this case, as shown in drawing 4 , fir st, the perimeter is co vered and_the 
substrate layer 31 is formed in the top face of t heside attachment wall 1 8 used as sealing sid!Tl8b* T he 
width oTTaceof this sub strate la yer JT is slightly torme djTom^ ot side-attachment-wall 

1% top face, i. e., the width of face of sealing side 18a^nairowlv . ' 
[0034] On the other hand, as shownj n^drawhig^ ^sgaling side 1 la by the side of the front substrat^ TJ 
changes [ a / of a s ide attachment wall 18 / sealing side 18] with the same dimension and t he samTwidt h 
of face m ostly while haying 2 sets of bays and four corners which carry outlibthing opposite of the 
sha£e^Frrectan gleTTime a]o ng with the periphery section of a front substrate inside. And the substrate 
layerTl is rormed over the perimeter Oil this sealing Side 11a. The width of face of this substrate layer 
3 1 is slightly formed narrowly rather than the width of face of sealing side 11a. 
[0035] Moreover, in the gestalt of this operation, the sifbSffate Jayenl^ 
has fouflfr^ 

side 1J a. Jn, addition^ " 

[0036] Then, as shown in drawing 4 and drawing 5 , on each Shimo stratum 31, an indium is applied as 
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ajn^JaUealwgjrnatejj^^ covered the perimeter of the substrate layer 31, 

respectively and was prolonged is formed. The width of face of this indhjmjajrer32 is formed more 
narrowly than the width of face of the substrate layer 31, and the edges on both sides of an indium layer 
apply it to the condition of having placed the predetermined clearance from the edges on both sides of 
the substrate layer 31, respectively. For example, when width of face of a side attachment wall 18 is set 
to 9mm, the width of face of 8mm and the indium layer 32 is formed in about 6mm for the width of face 
of the substrate layer 31. 

[0037] The indiumJaver 32 formed.on4he,sifr strateJay,e&^^ 
1 l.ajjindeae^ 

showwelf ' " " ~ 

[0038] In addition, it is desirable for the melting point to use the low-melt point point metallic material 
which was excellent below about 350 degrees C at adhesion and junction nature as a metal sealing 
material. The indium (In) used with the gestalt of this operation has the description which was 
[ become / to an impact / the melting point of 156.7 degrees C, and being not only low but vapor 
pressure are low, and / softly / vapor pressure / at strong low temperature / weak ] excellent. And since it 
is directly joinable to glass depending on conditions, it is the ingredient which carried out suitable to the 
purpose of this invention. 

[0039] Moreover, as a low-melt point point metallic material, independent or the alloy added by 
compound can also be used for elements, such as not the simple substance of In but a silver oxide, 
silver, gold, copper, aluminum, zinc, and tin. For example, in In97%-Ag3% of eutectic alloy, the ' 
melting point becomes still lower with 141 degrees C, and, moreover, can raise a mechanical strength. 
[0040] In addition, although the expression the "melting point" is used in the above-mentioned 
explanation, the melting point may not become settled individually with the alloy which consists of two 
or more sorts of metals. Generally in such a case, liquidus-line temperature and solidus-line temperature 
are defined. The former is temperature which some alloys begin to solidify when temperature is lowered 
from the condition of a liquid, and the latter is temperature which all the alloys solidify. With the gestalt 
of this operation, also in such a case of explanation, an expression called the melting point will be used 
for convenience, and solidus-line temperature will be called the melting point. 
[0041] On the other han&^njn^edisnQM^^ 

mentioned above*o*a=wettaMirt/^no^ i.e^a^ietaksealinp^ateni^l^n a metal 
sealing material. It can carry out using metal pastes, such as gold besides the silver paste ment ioned 
above, aluminum, nickel, cobalt, and copper. Metal deposits, such as silver, gold, aluminum, nickel, 
cobalt, and copper, the vacuum evaporation© film, or a ^^^^^tj^ ^^^^egHS^sas^ «^ 
substfateJavejcJjsbesidesva-metal^paste^ 

[0042] Next, the front substrate 1 1 with which the substrate layer 3 1 and the indium layer 32 were 
formed in sealing side 1 la, With the tooth-back side assembly with which the substrate layer 3 1 and the 
indium layer 32 were formed in this side-attachment-wall top face while sealing of the side attachment 
wall 18 was carried out to the tooth-back substrate 12 As shown in drawing 6 , it is held with a fixture 
etc. in the condition of having been in the condition which sealing side 1 la and 18a faced, and having 
kept a predetermined distance and having countered, and is supplied to a vacuum processor. 
[0043] As shown in drawing 7 , this vacuum processor 100 has the load room 101 prepared together 
with order, baking, the electron ray washing room 102, a cooling room 103, the vacuum evaporationo 
room 104 of the getter film, the erection bay 105, the cooling room 106, and the unload room 107. Each 
[ these ] ** is constituted as a processing room in which vacuum processing is possible, and evacuation 
of the all rooms is carried out at the time of manufacture of FED. Moreover, the gate valve etc. connects 
between ****** processing rooms. 

[0044] After the tooth-back side assembly and the front substrate 1 1 which set predetermined spacing 
and countered are thrown into the load room 101 and make the inside of the load room 101 a vacuum 
ambient atmosphere, they are sent to baking and the electron ray washing room 102. When it becomes 
whenever [ high vacuum / of about 1 0 - 5Pa ], a tooth-back side assembly and a front substrate are 
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heated and baked in temperature of about 300 degrees C, and the surface adsorption gas of each part 

material is made to fully emit at a **-king and the electron ray washing room 102. 

[0045] At this temperature, the indium layer (melting point of about 156 degrees C) 32 fuses. However, 

since the indium layer 32 is formed on the substrate layer 3 1 with high compatibility, it is held on the 

substrate layer 31, without an indium flowing, and the outflow by the side of the electron emission 

component 22 side, the outside of a tooth-back substrate, or the fluorescent substance screen 16 is 

prevented. 

[0046] Moreover, at a **-king and the electron ray washing room 102, an electron ray is irradiated in the 
fluorescent substance screen side of the front substrate 1 1, and the electron emission component side of 
the tooth-back substrate 12 from the electron ray generator which was attached in the **-king and the 
electron ray washing room 102 at heating and coincidence and which is not illustrated. Since a deviation 
scan is carried out by the deviation equipment with which the electron ray generator exterior was 
equipped, this electron ray becomes possible [ carrying out electron ray washing of the whole surface of 
a fluorescent substance screen side and an electron emission component side ]. 
[0047] After heating and electron ray washing, a tooth-back substrate side assembly and the front 
substrate 1 1 are sent to a cooling room 103, for example, are cooled to temperature with a temperature 
of about 100 degrees C. Then, a tooth-back side assembly and the front substrate 1 1 are sent to the 
vacuum evaporationo room 104 of the getter film, and vacuum evaporationo formation of the Ba film is 
carried out as getter film here on the outside of a fluorescent substance screen. It is prevented that a front 
face is polluted with oxygen, carbon, etc., and, as for this Ba film, an active state can be maintained. 
[0048] Next, a tooth-back side assembly and the front substrate 1 1 are sent to an erection bay 105, they 
are heated to 200 degrees u here, andThTiMmnTlayTf^^ After 
j oiijiflg^e^ront^strated*^ 

pressure, g radualcoolin g of the indium is carried out and it is made to solidify in this condition. 

Thereb^rseaJ^ 

attagdmi^B^^I&S^ 

ffermed-ef-ifr 

[0049] Here, the substrate layer 3 1 and the indium layer 32 by the side of the front substrate 1 1 have the 
lobes 3 la and 32a projected from each corner of sealing side 1 la, respectively. Therefore, even when 
the excessive indium fused at the time of sealing arises temporarily, this surplus indium is led to Lobes 
3 la and 32a from the corner of sealing side 1 la, and is sent to the outside of a sealing side. Therefore, in 
order to perform positive sealing, even when sufficient quantity of the indium layer 32 is formed, it 
becomes possible to seal a sealing side certainly, without an excessive indium's flowing neither into the 
fluorescent substance screen 16 top nor a wiring or electron emission component side, consequently 
degrading the display engine performance of FED. 

[0050] Thus, the formed vacuum envelope 10 is taken out from the unload room 107, after being cooled 
to ordinary temperature in a cooling room 106. FED is completed according to the above process. 
[0051] According to FED constituted as mentioned above and its manufacture approach, by performing 
sealing of the front substrate 1 1 and the tooth-back substrate 12 in a vacuum ambient atmosphere, the 
surface adsorption gas of a substrate can be made to be fully able to emit, and the getter film cannot 
oxidize, either, but sufficient gas adsorption effectiveness can be acquired according to concomitant use 
of baking and electron ray washing. FED which can maintain a high degree of vacuum by this can be 
obtained. 

[0052] Moreover, by using an indium as a sealing material, foaming at the time of sealing can be 
suppressed and it becomes possible to obtain FED with high airtightness and sealing reinforcement. By 
forming the substrate layer 31 in the bottom of the indium layer 32, even when an indium fuses in a 
sealing process to coincidence, the outflow of an indium can be prevented to it and it can hold to it in a 
predetermined location. Therefore, the handling of an indium becomes easy, and even if it is a large- 
sized image display device 50 inches or more, it can seal easily and certainly. 
[0053] Furthermore, according to the gestalt of this operation, the substrateJayer 3 1 and the indium 
layer 32 by the side of the front substrate 1 1 have the lobes 31a and 32a projected from each corner fcf 
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seaimgjideJ laH*especti^ 

arisesntxani)revent4hat^ * * * * an d 

fluorescent substance screen 16 tqra^nvif^^ it 
becomes-possible rt to v seal-a-seaH 

degi^ffi|Hh^ ipiagfedispl^U^^JJiajidling is easy and ] 

whiGh^n^^ffim^sealingeasity^ 

apps)ach.Gan"be^Gquired 3 from^the^above4hing. 

[0054] In addition, although considered as the configuration sealed where the substrate layer 31 and the 
indium layer 32 are formed in both sealing side 1 la of the front substrate 1 1, and sealing side 18a of a 
side attachment wall 18 with the gestalt of operation mentioned above As shown in drawing 8 , it is 
good only for one of sealing sides also as a configuration sealed where the substrate layer 31 and the 
indium layer 32 are formed only at sealing side 1 la of the front substrate 11. 
[0055] Moreover, the formation location of the lobes 31a and 32a of the substrate layer 3 1 and the 
indium layer 32 may be established in the bay of sealing side 1 la, as shown not only in the corner of 
sealing side 1 la but in drawing 9 . In this case, although Lobes 3 la and 3 lb may be projected in which 
direction of an outside or the inside from sealing side 1 la, it is desirable to avoid and prepare the 
derivation section of wiring prepared in the tooth-back substrate 12. Furthermore, it is not necessary to 
form the lobes 3 la and 32a of the substrate layer 3 1 and the indium layer 32 in the same location in 
piles, and they may be prepared, without lapping with a respectively separate location. And the number 
of lobes can be fluctuated if needed. 

[0056] Moreover, although the lobe considered as the configuration prepared in both the substrate layer 
3 1 and the indium layer with the gestalt of operation mentioned above, this lobe should just be prepared 
in e ither [ at least ] the substrate layer or the indium layer. For example, as shown in drawing 10 ] evenif 
lob e~3 la is prepared only in the substrate layer 31, it is good, or as shown in drawing^! , it is good also 
as a co nfiguration in which lobe 32a was prepared only in the indium layer 32. t And it can prevent that in 
thexg^of which lead an excessive indium to the above-mentioned lobe, and an indium flow s out in a 
part [ ****7un-1 mhetlme ot sealing . Therefore, the same operation effectiveness as the^gestalt oF 

operation mentioned above can be a cquired. — " — '. ~" 

[0057] In addition, this invention is variously leformable within the limits of this invention, without 
being limited to the gestalt of operation mentioned above. For example, between a tooth-back substrate 
and side attachment walls may be sealed by the sealing layer which united the same substrate layer 3 1 as 
the above, and the indium layer 32. Moreover, although each was considered as the configuration which 
prepares an indium layer in a substrate layer in piles with the gestalt of operation mentioned above, it is 
also possible to omit a substrate layer. 

[0058] Furthermore, it is good also as a configuration which bends and forms one periphery section of a 
front substrate or a tooth-back substrate, and joins these substrates directly through a side attachment 
wall. Moreover, although the indium layer was considered as the configuration which covers the 
perimeter and is formed in width of face smaller than the width of face of a substrate layer, if formed in 
width of face smaller than the width of face of a substrate layer in a part of substrate layer '[ at least ], it 
will become possible [ preventing a flow of an indium ]. 

[0059] With the gestalt of operation mentioned above, although the electron emission component of a 
field emission mold was used as an electron emission component, other electron emission components, 
such as a cold cathode component of not only this but pn mold or an electron emission component of a 
surface conduction mold, may be used. Moreover, this invention is applicable to other image display 
devices, such as a plasma display panel (PDP) and electroluminescence (EL) 
[0060] 

[Effect of the Invention] By preparing a lobe in either [ at least ] a substrate layer or a metal sealing 
layer, while sealing substrates using a substrate layer and the metal sealing material layer formed on this 
substrate layer according to this this invention, as explained in full detail above, w hile being able to 
perform sealin &easily in a vacuum ambient atmosph ere, airtightn ess, an image display device with hig h 
dealing reinforcement, and its manufacture approach can"be"e>ffered: 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an image display device that can be easily 
sealed in a vacuum atmosphere and its manufacturing method. 

SOLUTION: The vacuum outer case of image display device has a back substrate 
and a front substrate 1 1 arranged opposed to each other and a side wall 
provided between these substrates. A fluorescent screen 16 is formed on the 
inner face of the front substrate and electron emission elements are provided 
on the back substrate. A primary coat 31 and an indium layer overlapping this 
primary coat are formed on the sealing face 11a between the front substrate and 
the side wall, and at least one of the primary coat and the indium layer has 
protruded parts 31a. 32a protruding from the sealing face. By heating and 
melting indium in a vacuum atmosphere, the front substrate and the back 
substrate are mutually sealed through the side wall. 
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